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Abstract 


The aim of this work is to study the effect of colchicine administration on the histology of 
spleen and testis of albino rat. 

Colchicine was given in a daily dose of 3mg/kg body weight for five days. Animals were 
sacrificed at 1, 4 and 7 days following treatment. Histopathological studies of the spleen and 
testis were undertaken. 

Histological examination. of spleen showed that colchicine caused histopathological 
changes in spleen manifested by massive haemorrhage, highly expanded red pulps accompanied 
by reduced white pulps with multi small degenerated areas, disturbed architecture, degenerated 
areas wer occupied by the hemorrhagic areas, prominent haemosiderin deposition, increased 
number of megakaryocytes in red pulp and subcapsular edema. These histopathological changes 
depend on the duration of colchicine intake. 

Histological examination of the testis one, four and seven days post treatment with 
colchicine showed dilatation and congestion of interstitial blood vessels, moderate degeneration 
of spermatogoneal cells, debris of spermatozoa could be detected in the lumen of the 
seminiferous tubules. The testis also suffered from interstitial edema with signs of fatty 
degeneration and degeneration of spermatogoneal cells lining some seminferous tubules. 
Complete destruction with hypocellularity in the spermatogenic layers in some seminiferous 
tubules and others contained only the debris of germ cells and disturbed nuclei of 
spermatogoneal cells with appearance of giant cells with highly reduced number of Leydig cells 
which contained pyknotic nuclei were also noticed in some examined sections. 

These results indicate that colchicine is considered as a toxic drug to the spleen and testis 
at double therapeutic doses as indicated by the histological changes. 


Introduction 


Colchicine is a naturally occurring 
alkaloid with weak  anti-inflammatory 
activity derived from the autumn crocus 
Colchicum automnale and the glory lily 
Gloriosa superba. It has been used 
extensively in the treatment of gout for 
many centuries and also been recommended 
in preventing attacks of familial 
Mediterranean fever (Zemer et al., 1974) 
and in the treatment of primary biliary 
cirrhosis (Kaplan et al., 1986), amyloidosis 
(Cohen et al, 1987), and condyloma 
acuminate (Naidus et al., 1977). 

Colchicine is an anti-mitotic agent 
and has an effective role for acute gouty 
arthritis. Colchicine interferes with the 
formation of microtubules by binding to 
microtubular protein (tubulin) and causing 


depolymerization of microtubules (Joshi, 
1998). Microtubules are involved in diverse 
functions, including cell movement, vesicle 
transport, and chromosome segregation 
during mitosis. It has been shown that 
colchicine can be either cytotoxic or 
protective against cytotoxicity. Colchicine 
has been reported to protect against a 
variety of hepatotoxic insults. It was 
reported to improve survival in a clinical 
trial for alcoholic cirrhosis (Kershenobich 
et al., 1988). 

Colchicine is rapidly absorbed from 
the gastrointestinal tract after ingestion. It 
undergoes significant first pass hepatic 
metabolism, which primarily involves 
deacetylation. Subsequent to this, the 
metabolites undergo widespread 
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enterohepatic recirculation before being 
excreted in bile and faeces. It 1s thought that 
the extended time period during which the 
gastrointestinal mucosal cells are exposed to 
colchicine may explain the prominence of 
the gastrointestinal symptoms of toxicity. 
Renal clearance also accounts for 10%—20% 
of colchicine removal and if normal renal 
function exists larger fractions can be 
excreted via this route if a toxic amount has 
been ingested. Increased urinary excretion 
also occurs in the presence of hepatic 
disease, as there is a reduction in the 
capacity for deacetylation. However, if 
renal and hepatic diseases coexist the 
possibility of toxicity greatly increases 
(Borron et al., 1996). 

Colchicine results in dose dependant 
accumulation of cells with large hyperchr- 
omatic nuclei in the mantle zone of the B- 
lymphocyte follicle of spleen (El-Shafeey et 
al., 2000). 

Overdose with colchicine is uncom- 
mon. It exhibits a low therapeutic index 
although there is a great variation in the 
dose required for significant morbidity. 
Patients have survived ingestion of more 
than 60 mg (Baud et al., 1995) but conver- 
sely others have died after ingesting only 7 
mg over a prolonged period (MacLeod and 
Phillips, 1947). There does not seem to be 
any clear cut separation between non-toxic, 
toxic or lethal doses of colchicine. Indeed, 
symptoms of gastrointe-stinal toxicity such 
as nausea, vomiting, diarrhoea and 
abdominal pain are seen in 80% of patients 
on full therapeutic doses and are used as the 
clinical endpoint in dose titration (Milne 
and Meek, 1998). 

Overdose with colchicine constitutes a 
toxicological emergency and rapid interve- 
ntion is required. There are various sugge- 
stions to explain the effect that colchicine 
has on the heart. It is thought that there may 
be a direct toxic effect on the myocardial 
cells with impairment of impulse generation 
and cardiac conduction (Markland, 1971 
and Stahl et al., 1979). This has not been 
proved, although a similar mechanism of 
direct toxicity 1s seen on the cells of skeletal 
muscle (Stemmermann and Hayashi, 1971). 
It is also possible that the profound acid- 
base disturbances and electrolyte derange- 
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ments associated with overdose will play a 
significant part (Borron et al., 1996). 

Due to the vital importance of colchi- 
cine this work was undertaken to invest- 
igate whether colchicine administration to 
normal rats has any histological effects on 
the spleen or on the testis tissues or on both 
of them. 


Material and methods 


Animals 


Male Swiss albino rats (120-140) 
were used. The animals were housed in 
specially designed cages and were kept in 
controlled room in the animal house facility 
of National Centre for Radiation Research 
and Technology (NCRRT) at a maintained 
good temperature and humidity. They were 
given standard food and normal tap water 
daily. 


Colchicine treatment 


Colchicine (Sigma) was given as intra 
peritoneal injections with a dose of 
3mg/kg/day for 5 days (double the 
therapeutic dose). 


Experimental design 


The animals were divided into four 
groups of 4 each according to the time of 
sampling: (Group 1): control group, the 
animals received i.p. injection of saline. 
(Group 2): The animals were sacrificed at 
one day post treatment with colchicine. 
(Group 3): The animals were sacrificed at 
four days post treatment with colchicine. 
(Group 4): The animals were sacrificed at 
seven days post treatment with colchicine. 
Histological analysis 

Rats of each group were sacrificed at 
1, 4 and 7 days after treatment with colch- 
icine. Animals were sacrificed by decapit- 
ation, the spleen and testis, were excised 
and fixed in 10% formalin, dehydrated in 
ascending grades of ethyl alcohol, cleared 
in xylol, embedded in molten paraplast at 
560C and cut at 5micron on rotator 
microtome. The paraffin sections were 
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stained with haematoxylin and eosin (Drury 
and Wallington, 1980). Histopathological 
studies were undertaken through light 
microscopy and photomicrographs were 
made. 


Results 
Spleen examination 


Microscopical examination of control, 
untreated spleen revealed no  histopath- 
ological changes (Fig. 1). 

In examined spleen of rat treated with 
colchicine after one day post treatment 
showed small hemorrhagic areas (Fig. 2) 
and large hemorrhagic area occupied the 
degenerated area with highly reduced white 
pulp (Fig. 3). 

Massive splenic haemorrhages 
associated with prominent haemosiderin 
deposition and highly expanded red pulps 
accompanied by reduced white pulps with 
multi small degenerated areas (Fig. 4) as 
well as presence of megakaryocytes in the 
red pulp (Fig. 5) were seen in examined 
liver at four days post treatment. 

Moreover, at seven days post 
treatment the spleen showed subcapsular 


edema (Fig. 6) as well as massive splenic 
haemorrhage and haemosiderosis (Fig. 7). 


Testis examination 


Examined testis of normal, control rat 
showed the normal semineferous tubules 
(Fig. 8). Testis of rat treated with colchicine 
one day post treatment showed dilatation 
and congestion of interstitial blood vessels 
(Figs. 9). 

Testis of rat treated with colchicine 
four days post treatment showed moderate 
degeneration of  spermatogoneal cells. 
Debris of spermatozoa could be detected in 
the lumen of the seminiferous tubules 
(Fig.10). 

At seven days the testis suffered from 
interstitial edema with signs of fatty dege- 
neration and degeneration of spermat- 
ogoneal cells lining some semineferous 
tubules (Fig. 11). Also complete destruction 
with hypocellularity in the spermatogenic 
layers in some seminiferous tubules, others 
contained only the debris of germ cells with 
disturbed nuclei of spermatogoneal cells 
with appearance of giant cells with highly 
reduced number of Leydig cells which 
contained pyknotic nuclei (Figs. 12 & 13) 
were also noticed in some examined 
sections. 
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Fig. 1: Spleen of control, untreated rat showing 


normal white pulp, central arteriole, and red pulp. 


(Hx & E stain X 200). 





Fig. 3: Spleen of rat treated with colchicine one 
day post treatment showing large haemorrhagic 
area (1) occupied the degenerated area (d) with 
highly reduced white pulp. (Hx & E stain X 
200). 
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four days post treatment showing lots of 
megakaryocytes in red pulp (arrows). (Hx & 
E stain X 200). 
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Fig. 2: Spleen of rat treated with colchicine one day 
post treatment showing small hemorrhagic areas. 


(Hx & E stain X 200). 
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Fig. 4: Spleen of rat treated with colchicine 
four days post treatment showing massive 
haemorrhage with prominent haemosiderin 
deposition (f) and highly expanded red pulps 
and reduced white pulps. (Hx & E stain X 
200). 





Fig. 6: Spleen of rat treated with colchicine 
seven days post treatment showing subcapsular 
edema (1) & highly atrophied white pulps with 
disturbed architecture. (Hx & E stain X 200). 
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Fig. 7: Spleen of rat treated with colchicine 
seven days post treatment showing massive 
haemorrhage and haemosiderosis (1). (Hx 
& E stain X 100). 





Fig. 9: Testis of rat treated with colchicine one day 
post treatment showing dilatation and congestion of 


interstitial blood vessel (arrow). (Hx & E stain X 
100). 
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Fig. 11: Testis of rat treated with colchicine 
seven days post treatment showing interstitial 
edema (arrow) and degeneration of 
spermatogoneal cells lining some seminiferous 
tubules. (Hx & E stain X 100). 





Fig. 8: Testis of control, untreated rat 
showing the normal histology of 
semineferous tubules. (Hx & E stain X 
400). 
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Fig. 10: Testis of rat treated with colchicine four 
days post treatment showing moderate degeneration 
of spermatogoneal cells. Debris of spermatozoa in 
the lumen of the seminiferous tubues is detected. 
(Hx & E stain X 200). 
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Fig. 12: Testis of rat treated with colchicine 
seven days post treatment showing complete 
destruction of spermatogoneal cells lining 
some seminiferous tubules (arrow). (Hx & E 
stain X 200). 
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Discussion 


One of the oldest drugs used in the 
treatment of gout is colchicine and it 1s still 
widely used in the treatment of several 
diseases (Bertram, 1992). Colchicine is 
rapidly absorbed after oral administration, 
probably from the jejunum and ileum. It 
accumulates in kidney, liver, spleen, the 
gastrointestinal wall and leucocytes. 
Accumualation in these tissues may lead to 
toxicity (US Drug Information for the 
Health Care Professional: Colchicine, 
1998). Colchicine has potent anti-mitotic 
activity, which is caused by its binding, 
both reversibly and selectively, to tubulin, 
the microtubular protein that disrupts the 
function of the mitotic spindles in those 
cells capable of dividing and migrating 
(Hood, 1994). 

Colchicine is a safe drug when used 
according to established therapeutic guide- 
lines but causes serious systemic effects if 
ingested in doses that exceeded the 
recommendations (Maxwell et al., 2001). 
As far as side effects go, co lchicine can 
cause a temporary reduction in the number 
of leukocytes (white blood cells) in the 
blood stream; afterward, the leukocyte 
count can rebound to abnormally high 
levels. It also causes teratogenic birth 
defects in lab animals, and so pregnant 
women with gout should not use 
colchicine-containing drugs. 

In the present study, histological 
parameters were followed in the spleen and 
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Fig. 13: Testis of rat treated with colchicine seven 
days post treatment showing giant cell (1), increased 
signs of degeneration with hypertrophied nuclei (d), 
the lumen of seminiferous tubule is free from 
sperms (1), with disturbed Leydig cells (L). (Hx & 
E stain X 400). 


testis of rats treated with double therapeutic 
doses of colchicine. 

The results obtained revealed 
histopathological changes in the spleen and 
testis. The lesions in the spleen were mainly 
haemorrhages, haemosiderosis, appearance 
of megakaryocytes in red pulp, highly 
reduced white pulp, and subcapsular edema. 
Previous studies on the effect of colchicine 
on spleen histology were performed by 
other authors. El-Shafeey et al. (2000) 
reported that colchicine drenching at 
therapeutic and double therapeutic doses 
inhibits the proliferation of B-and T- 
lymphocytes and it also induces apoptosis 
in T-lymphocytes of spleen. This results in 
the accumulation of hyper chromatic 
polypoid lymphoblasts and increased 
phagocytic activity in the spleen. They also 
reported that the collagen content of the 
stroma was also reduced under colchicine 
administration and red blood cells of spleen 
red pulp were also adversely affected. 

Wagenaar (2004) reported that the 
histopathological examination of the spleen 
showed that the red pulp of the spleen was 
severely congested and moderate to severe 
loss of periarteriolar lymphoid sheaths and 
splenic corpuscles were evident in the 
spleen due to accidental colchicine poisoni- 
ng in a dog. 

Bumbasirevie et al. (1996) reported 
that colchicine resulted in apoptosis in 
cultured lymphocytes and that the 
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quantitative results suggest that 
hyperchromasia may be due to polyploidy 
as the amount of DNA per nucleus is high 
in colchicine treated specimens. 

On the other hand, the testis showed 
interstitial edema with highly reduced 
number of Leydig cells, degeneration of 
spermatogoneal cells lining semineferous 
tubules, appearance of spermatid giant cells 
and after seven days complete destruction 
of spermatogoneal cells was seen. Debris of 
spermatozoa could be detected in the lumen 
of the seminiferous tubules was seen. In 
support with our finding Allard ef al. 
(1993) investigated the effect of colchicine, 
a microtubule-disrupting agent, on the 
seminiferous epithelium. They observed 
that colchicine disrupts the cytoskeleton of 
rat testis seminiferous epithelium in a stage- 
dependent manner. 

These changes in the histology of the 
testis, highly dividing cells, may be due to 
the fact that  colchicines has been 
considered to be a potent mitotic inhibitor 
causing an arrest of cell division in 
metaphase, possibly by interference with 
formation of the spindle fibers (Eigsti and 
Dustin, 1955). Although colchicine is taken 
up equally by all cells it is thought that 
those which have the highest cell turnover 
(that is, the greatest mitotic activity) are 
most affected (Milne and Meek, 1998). 

Previous studies were made by 
Maxwell et al. (2001) and Wagenaar (2004) 
on accidental and over dose treatment with 
colchicine. A case was reported by 
Klintschar et al. (1999) in which two 
persons confused this highly poisonous 
plant with wild garlic (Allium ursinum), a 
popular spice in the Central European 
cuisine. While one person merely 
complained about a 3-day episode of 
nausea, vomiting and watery diarrhea, the 
second person died of multi-organ system 
derangements 48 h after the ingestion of the 
colchicum leaves. At autopsy hemorrhagic 
lung oedema, hypocellular bonemarrow, 
centrilobular fatty necrosis of the liver and 
necrosis of the proximal convoluted tubule 
of the kidneys were observed. 

In conclusion, this study shows that 
colchicine, double the therapeutic dose, 
administration to normal rats, leads to 


alterations and changes in the histology of 
spleen and testis. Thus strict regulations 
must be taken in treating patients with this 
drug. 
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دراسة هستولوجية فى طحال و خصية الجرذان المعاملة بالكولشسين 


نبيلة عبد الرحمن عبد المتعال 
قسم بيولوجيا الإشعاع المركز القومى لبحوث و تكنولوجيا الإشعاع- القاهرة- 
مصر 


لقد أجرى هذا البحث لمعرفة تأثير عقار الكولشسين على نسيجية الطحال و 
الخصية للجرذ الأبيض. معظم العقاقير لها آثار جانبية بذلك تمثل مشكلة للإنسان. 
الكولشسين واحد من هذه العقاقير والتى تستخدم فى علاج مرض النقرس و بعض 
الأمراض الاخرى. 

ولقد أعطى الكولشسين للجرذان عن طريق الحقن بجرعة مقدارها 
3مجم/كجم يوميا لمدة 5 أيام. Gu jl‏ الدراسات الهستولوجية بعد يوم و اربعة ايام و 
سبعة أيام من تعاطى الكولشسين. 

وقد أظهرت النتائج أن الكولسشين قد تسبب فى حدوث بعض التغيرات 
النسيجية فى الطحال و كذلك فى الخصية متمثلة فى حدوث نزيف دموى فى بعض 
الأماكن و ترسب الهيموزيدرين و إرتشاح تحت غشاء الطحال. 

أما نسيج الخصية فقد ظهرت فيه أيضاً بعض التغيرات النسيجية نتيجة 
لتعاطى الكولسشين متمثلة فى : | 
إحتقان Age sil‏ الدموية الموجودة بين الانيبيبات المنوية و إتلاف لخلايا الخصية و 
كذلك ظهور الخلايا المثوية العملاقة. 
رونك وحن لمكت yall eae] Gi iul‏ 3 آذ رضن SI Jie‏ السو R de yas‏ 
أدى إلى حدوث تغير فى نسيجية الطحال و الخصية. 

لذلك نستنتج من هذا البحث أنه يجب أن يراعى الحذر عند إستعمال هذا 
العقار حيث أنه له أعراض جانبية ضارة وقد تؤدى إلى أضرار جسيمة خاصة من 
الناحية المناعية والجنسية. 
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